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by the testing machine adjlisting itsolf to the sudden yield of
the material The curve then continues to rise, reaching its
maximum position at />, which indicates the "ultimate tensile"
strength. The material then begins to " nook," i.e. to Htrotch

locally, decreasing the area, and finally breaks at K. In test-
ing under tension, the "elongation " of the test, piece is measured;
this is the total relative streteh or strain and is usually expressed
in percentage of the full length and is calculated for the point
of rupture. In connection with the elongation the u reduction
of area " from that of the original cross-section of the piece at
the point of rupture is taken into consideration. The greater
the reduction in area of crow-section before rupture and the
greater the per cent, of elongation the more ductile is the material
tested. Wrought iron will show a high per cent, of reduction
of area and elongation, with a comparative low limit of elas-
ticity, while a high carbon steel (1,5 per cent.) will show but
very little elongation arid reduction of area, and a high limit of
elasticity. The latter usually breaks very suddenly and sharply,
while the first draws out and breaks rather gradually. These
two materials arc more or less typical of the way metals and
alloys behave under tensile ntrenn to the point of rupture. The
strength of metals in influenced also by the manner in which
the stress is applied. A modal will stand greater stress if this
be gradually applied than if the application be sudden. The
resistance of metaln to frequently repeated alternations of stress
is considerably ICHH than that to continued stress in one direc-
tion only. Thtis the axle of a railway car in motion is subject
to rapidly alternating ntrens of tennion and compression. It
has been shown that thin repeated reversal of strewn for many
million times will produce rupture even if the ntress applied be
below the " clastic limit" of the material (Owing and Rosen-
hain1 in this connection made extensive experiments on Hwodiwh
iron, which had an elantie limit of 20,000 lbs,; and an ultimate
strength of 47,200 Ibn. per square inch, On applying alternating
stresses to this material ranging from 18,000 to 28,000 Ibs. per
square inch, slip bands appeared in the crystals, which finally
widened, developing eventually into cracks, causing rupture
of the piece. It wan found that stresses of 10,000 Ibn- per

1 The Fractxire of Motah unelor Ropmted Alternations of Straw, Phil.
Trans, Royal Society, Nov. 20, 1902,